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INTRODUCTION 
Dissolved organic matter (DOM) comes from the partial decomposition of organic material and from water-soluble 
particles released by living organisms. It is an important piece of the aquatic food chain which plays a role in ecosystem 
productivity, nutrient cycling, UV light penetration, and heavy metal transport (Baines & Pace, 1991, Downing et al., 
2009,  Jansen, Kalbitz & McDowell, 2014, McKnight et al., 2001, Saraceno et al., 2009, Stedmon, Markager, & Bro, 2003, 
Williams et al., 2013,Wright & Reddy, 2009). DOM is a major contributor to the forming processes of soil as well as 
feeding microbial metabolism in aquatic environments, and relies on the hydrologic regimes for transport through soils 
to aquatic systems. Various anthropogenic landscapes can potentially have a large influence on the ecosystem dynamics 
of DOM, both directly (e.g., agriculture) and indirectly (e.g., impervious surfaces) (Baines & Pace, 1991, Jansen, Kalbitz, & 
McDowell, 2014, Saraceno et al., 2009, Williams et al., 2013, Wright & Reddy, 2009). Willband Creek is located in 
Abbotsford, BC, Canada (figure 1). It drains an area over 69 km2 by the time it joins the Fraser River at Matsqui Slough 
and is an important salmon bearing watershed (DFO, 1999). The creek itself begins from a groundwater fed lake in a large 
urban park near the centre of town before  passing through residential, park/natural, industrial, and agricultural land 
before exiting into the Fraser River, and is joined by side tributaries that come off of the multi-usage Sumas Mountain 
and passing through agriculture land (figure 2). As part of a larger project, the purpose of this study is to attempt to 
understand how the various cityscape uses affect the movement and concentration of DOM within a dynamic aquatic 
environment. 
Figure 1: Location of Abbotsford, BC. (Google 
Earth, 2018) 
Figure 2: Willband Creek, cityscape type, and 
sample sites (created by author in Google 
Earth, 2019) 
Figure Legend:  
Blue Line = Willband Creek 
Light Blue Icons = Sample Sites 
Brown Area = Residential/Commercial 
Yellow Area = Park/Natural 
Red Area = Industrial 
Green Area = Agriculture 
Purple Area = Mixed Usage 
MATERIALS AND METHODS 
The sampling sites were chosen to represent a diverse cityscape (figures 3, 4, 5, and 6). We used a Turner Designs 
DataBank Handheld Datalogger Cyclops 7 Fluorescent Dissolved Organic Matter Probe (figure 7). The sensor was placed 
in a black cup was filled with a water sample and wrapped in a  black bag to block any incoming light. Measurements 
were taken every 30 seconds for a minimum of 15 minutes. 14 in situ data collection events were used in this study from 
October 15, 2018 to February 8, 2019.  
Figure 3: Sample Site #1 
(by author, 2019) 
Figure 4: Sample Site #2 
(by author, 2019) 
Figure 5: Sample Site #3 
(by author, 2019) 
Figure 6: Sample Site #4 
(by author, 2019) 
Figure 7: FDOM Probe 
(by author, 2019) 
RESULTS 
Table 1: Data table example for DOM sampling at site #4 on November 16, 2018 (created 
by author in Microsoft Excel, 2019) 
Figure 8: Data table example for DOM sampling at site #4 on 
November 16, 2018 (created by author in Microsoft Excel, 2019). 
Table 2: Average DOM values across all sites for all sample days (created by author in 
Microsoft Excel, 2019) 
Figure 9: Time series graph of dissolved organic matter averages at 
four sample sites (created by author in Microsoft Excel, 2019). 
DISCUSSION 
Preliminary data shows that DOM levels from sample site #1 tended to remain fairly even throughout the sampling times 
(min = 641.36, max = 835.49) which allowed for a good base from which to begin comparisons (table 2). The data also 
shows that DOM levels dropped slightly as the creek passes through underground pipes beneath a residential area 
before entering the ravine wetland system and sample site #2. This initial reduction could possibly be due to; dilution 
from street runoff, uptake by living organisms, deposition into soils, or another unseen factor. Willband Creek then re-
enters underground pipes to pass through the downtown core and other residential areas for approximately 500 m 
before exiting into another natural space within an industrial area (sample site #3). The data suggests that DOM being 
inputted into the system since site #2, perhaps due to the natural space and/or decomposing street vegetation, but only 
a small addition. When comparing the DOM levels from sample sites #2 and #3, we can see that both sites tend to trend 
along with one another, and with only 3 of the 14 days where site #3 showed a lower DOM value than site #2 (figure 9), 
this suggests that the downtown city usage has only a minor (if any) effect on DOM concentration levels. There was large 
fluctuations between sample days with the levels at sample site #4 Slough (min = 1240.59, max = 2808.49) (figure 9). 
Suggesting that one of the major sources of DOM along Willband Creek comes from the agricultural land and/or runoff 
from one or more of the local side tributaries draining nearby Sumas Mountain (e.g. Stoney Creek, Clayburn Creek). In 
conclusion, aside from diverting and focusing water through underground pipes, it seems that dissolved organic matter is 
only minorly affected by the cityscape usage of residential, commercial, industrial, and natural spaces, with the majority 
of influx from agricultural land. Incorporating other research parameters into this project (e.g. turbidity, weather events, 
water chemistry) will allow for a more detailed analysis of land use and its affect on DOM genesis, movement, and 
depletion.  
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Sample Date Value Unit Sample Date Value Unit
1 11/16/18 2706.99 RFUB 16 11/16/18 2766.2 RFUB
2 11/16/18 2735.31 RFUB 17 11/16/18 2761.05 RFUB
3 11/16/18 2743.03 RFUB 18 11/16/18 2764.91 RFUB
4 11/16/18 2749.47 RFUB 19 11/16/18 2761.05 RFUB
5 11/16/18 2745.61 RFUB 20 11/16/18 2761.05 RFUB
6 11/16/18 2754.62 RFUB 21 11/16/18 2761.05 RFUB
7 11/16/18 2754.62 RFUB 22 11/16/18 2759.76 RFUB
8 11/16/18 2761.05 RFUB 23 11/16/18 2763.63 RFUB
9 11/16/18 2759.76 RFUB 24 11/16/18 2761.05 RFUB
10 11/16/18 2759.76 RFUB 25 11/16/18 2764.91 RFUB
11 11/16/18 2764.91 RFUB 26 11/16/18 2761.05 RFUB
12 11/16/18 2767.49 RFUB 27 11/16/18 2761.05 RFUB
13 11/16/18 2763.63 RFUB 28 11/16/18 2763.63 RFUB
14 11/16/18 2764.91 RFUB 29 11/16/18 2761.05 RFUB
15 11/16/18 2768.78 RFUB 30 11/16/18 2754.62 RFUB
Date #1 Headwater #2 Ravine #3 McCallum #4 Slough
Oct. 15, 2018 835.49 285.83 511.45 1520.25
Oct. 29, 2018 758.48 596.83 853.83 2684.71
Nov. 5, 2018 744.55 691.90 815.00 2808.49
Nov. 16, 2018 780.41 602.69 627.83 2757.53
Nov. 19, 2018 768.66 508.20 578.98 2189.73
Nov. 30, 2018 766.82 660.25 712.13 1839.37
Dec. 3, 2018 732.28 470.79 566.84 2232.30
Dec. 11, 2018 708.74 528.93 495.03 2086.91
Dec. 17, 2018 681.25 601.28 780.85 2019.41
Jan. 10, 2019 671.46 500.49 618.60 2156.98
Jan. 15, 2019 650.78 337.35 545.82 1706.35
Jan. 22, 2019 652.89 503.15 498.90 1828.06
Feb. 1, 2019 641.36 461.72 439.08 1289.86
Feb. 8, 2019 653.72 285.01 377.54 1240.59
